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The Seasons

The only satisfactory way to understand the causes of the seasons
is to visualize the earth as it makes its annual circuit around the
sun. Put a grapefruit on the floor to mark the location of the sun,
and several feet away place an orange to stand for the earth.
Pierce the orange through its center with a long knitting needle.
This is supposed to represent the axis about which the earth spins.
To complete the illusion, ink out the equator around the orange
halfway between the two poles where the needle protrudes, and
label the upper half northern hemisphere, and the lower, southern.
As a preliminary experiment, set the orange with the protruding
needle vertical, perpendicular to the floor, and carry the orange
in a circle around the grapefruit without letting the axis incline in
any direction from its up-and-down position. By spinning the
orange on the needle while carrying it around its orbit, one can
quickly see that if the earth's axis were set as the needle is, perpen-
dicular to the plane of the orbit, there would be twelve hours of
daylight and twelve hours of night every day in the year every-
where on the earth except at the poles at the ends of the axis.
Furthermore, an observer at the equator would find the sun over-
head, in the zenith, at high noon every day in the year. At any
other latitude the sun, while never reaching the zenith, would
stand at the same height above the horizon at high noon every
day in the year. It would not move north or south as month
followed month. Except for small changes due to the fact that
the earth's distance from the sun changes slightly during the course
of the year, there would be no seasons if the earth's axis were
perpendicular to the plane of its orbit.
Now tilt the orange slightly, so that the top of the knitting
needle drops about a quarter of the angle down towards the